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The NASA STI Program Office ... in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated
by Langley Research Center, the lead center
for NASA'’s scientific and technical
information. The NASA STI Program Office
provides access to the NASA STI Database,
the largest collection of aeronautical and
space science STI in the world. The Program
Office is also NASA’s institutional
mechanism for disseminating the results of
its research and development activities.
These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports
of completed research or a major
significant phase of research that
present the results of NASA programs
and include extensive data or theoretical
analysis. Includes compilations of
significant scientific and technical data
and information deemed to be of
continuing reference value. NASA
counterpart of peer-reviewed formal
professional papers, but having less
stringent limitations on manuscript
length and extent of graphic
presentations.

o TECHNICAL MEMORANDUM.
Scientific and technical findings that are
preliminary or of specialized interest,
e.g., quick release reports, working
papers, and bibliographies that contain
minimal annotation. Does not contain
extensive analysis.

e CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

e CONFERENCE PUBLICATION.
Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored
or co-sponsored by NASA.

e SPECIAL PUBLICATION.
Scientific, technical, or historical
information from NASA programs,
projects, and missions, often
concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION. English-
language translations of foreign
scientific and technical material
pertinent to NASA's mission.

Specialized services that complement the
STI Program Office’s diverse offerings
include creating custom thesauri, building
customized databases, organizing and
publishing research results ... even
providing videos.

For more information about the NASA STI
Program Office, see the following:

o  Access the NASA STI Program Home
Page at http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI
Help Desk at (301) 621-0134

e Phone the NASA STI Help Desk at
(301) 621-0390

e  Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320
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Available from the following:

NASA Center for AeroSpace Information (CASI) National Technical Information Service (NTIS)
7121 Standard Drive 5285 Port Royal Road
Hanover, MD 21076-1320 Springfield, VA 22161-2171

(301) 621-0390 (703) 605-6000
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SECTION 1

ORGANIZATION AND MANAGEMENT

The 2002 Hampton University (HU)-NASA Langley Research Center (LaRC) NASA Faculty
Fellowship Program, the thirty-eighth such institute to be held at LaRC, was planned by a
committee consisting of the University Co-Director, LaRC Administrative Officers (AOs) from
the research Competencies and Program Offices, and the Office of Education.

An initial assessment of each applicant’s credentials was made by the University Co-Director
and the NASA LaRC University Affairs Officer. The purpose of this assessment was to
ascertain to which Competency the applicant’s credentials should be circulated for review. Once
this determination was made, an application distribution meeting was scheduled with the AOs
where applications were distributed and instructions concerning the selection process were
discussed. At a later date, the AOs notified the NFFP office of the selections made within their
Competency or Program Office.

The Program Manager then contacted each selected Fellow by phone extending the individual a
verbal appointment, which was followed up with a formal letter of confirmation from ASEE
Headquarters. Once acceptance was confirmed, a roster was sent to each AO advising them of
their Fellows for the summer program.

Fellows accepting the appointment were provided with material relevant to housing, travel,
payroll distribution, and the orientation. Each Fellow, in advance of commencing the program,
was encouraged to contact his or her Research Associate or representative of the branch.

Each Fellow and Research Associate received a 2002 NFFP Guidance Package that clarified many
commonly asked questions up front regarding the roles, responsibilities, policies, and procedures
of both parties. This manual was very beneficial and will be updated annually to be used in the
years to come.

At the Orientation meeting, Mr. Edwin J. Prior, Deputy Director, Langley Office of Education,
provided a welcome on behalf of Dr. Samuel E. Massenberg, Director, Office of Education, and
presented an overview of Langley Research Center. Introductions of the Administrative Staff
and a program overview were presented by Mr. Roger A. Hathaway, University Affairs Officer.
Mr. James R. Hall provided a security briefing followed by a presentation on Export Control and
Information Protection provided by Mr. John M. Franke, LaRC’s Assistant Center Export
Administrator. A Health Briefing was provided by Dr. Leroy P. Gross. Mr. Richard A. Vogel,
Jr., provided a Safety Briefing. An Information Technology Security Briefing was given by

Mr. Geoffrey M. Tennille, Information Technology Security Manager for LaRC. Following a
short break, a program breakout session was next on the agenda, enabling the NFFP
administrative staff (Dr. Douglas DePriest-NFFP Co-Director, and Mrs. Debbie Murray-NFFP
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Program Manager) to meet with the 2002 Fellows to discuss administrative procedures and
answer questions. Following the breakout session, the Fellows were greeted by their LaRC
Associates who then escorted them to their respective work sites. An evaluation of the
orientation meeting was completed (Appendix VIII).

Throughout the program, the University Co-Director served as the principal liaison person and
had frequent contacts with the Fellows. The Program Manager worked closely with the NFFP
Co-Director in the administration of the program, and acted as his representative in his absence.
Site visits were conducted with selected Fellows and their NASA Associates to discuss the
success of the project, as well as any concerns.

At the conclusion of the program, each Fellow submitted an abstract describing his/her
accomplishments (Appendix VII). Each Fellow gave a talk on his/her research within the
Competency. The Competency AOs then forwarded to the Co-Director the names of the
Fellows recommended within their Competencies for the Final Presentations. Seven excellent
papers were presented to the Fellows, Research Associates, and invited guests. For the eighth
year, the presentations were judged by a panel of LaRC researchers for “The Best Research
Presentation” competition (Appendix II). The Final Presentations were concluded with a
luncheon at the Langley Air Force Base Officer’s Club where the winner was announced and
presented with a certificate and invitation to return to LaRC for a visit during the academic year.
Dr. Muhammad R. Hajj with Virginia Tech was the winner for the 2002 competition.

Each Fellow and Research Associate was asked to complete a questionnaire provided for the
purpose of evaluating the summer program (Section VI).



SECTION II
RECRUITMENT AND SELECTION OF FELLOWS
Returning Fellows

An invitation to apply and possibly participate in the Hampton University (HU)-NASA
Langley Research Center (LaRC) Program was extended to the individuals who held 2001
fellowship appointments and were eligible to participate for a second year. Out of the
individuals responding to the invitation, seven accepted offers of appointment (Table 1). Two
Fellows from previous years accepted offers of appointment.

First Year Fellows

For the 2002 program, NFFP Headquarters once again provided a web site for the summer
program application materials in lieu of brochures being mailed out. Many personal contacts to
deans and department heads of various engineering schools in the East, South, and Midwest, were
made by Dr. Douglas J. DePriest of Hampton University (HU) and Dr. Surendra N. Tiwari of
Old Dominion University (ODU) requesting their assistance in bringing to the attention of their
faculties the HU-NASA LaRC program. In addition to the above, a number of departments of
chemistry, physics, computer science, and mathematics at colleges (including community colleges
and minority institutions) and universities in the state of Virginia, as well as, neighboring states
were contacted regarding this program (Table 2). Additional recruiting efforts included either
attendance at or providing information for several of the minority and majority conferences, as
well as, Video Teleconferences hosted by this staff. These efforts resulted in a total of fifty-two
formal applications indicating the HU-NASA LaRC program as their first choice, and a total of
fifty-four applications indicating the aforementioned as their second choice. The total number of
applications received came to one-hundred-and-fourteen (Table 3).

Thirty-six applicants formally accepted the invitation to participate in the program. Nine
applicants declined the invitation. Two Fellows originally delayed their response while waiting
for other possible offers from other programs and eventually declined the invitation. The top
researchers tend to apply to more than one program, and will make their selection based on
research interest and stipend. Fifteen positions were budgeted by NASA Headquarters.
Twenty-one positions were funded by the LaRC Competencies (Table 4).

The average age of the participants was 46.



Table 1- Distribution of 2002 NFFP Fellows by Year in Program
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Table 3-Distribution of 2002 NFFP Fellows by Selection
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SECTION III
STIPEND AND TRAVEL

A ten-week stipend of $12,000.00 was awarded to each Fellow. Thirty-six percent of the
Fellows indicated that the stipend was not the primary motivator in their participating in the
NFFP program. This continues to suggest that the importance of the stipend amount is quite
significant based on the fifty-five percent that indicated at least in part it was a primary
motivator. Eight percent did not answer. One hundred percent of the faculty suggested an
increase was in order (Survey-Section VI). This stipend continues to fall short of matching what
most professors could have earned based on academic salaries or participating in other
fellowships. The decision to participate in the summer faculty research program continues to
reflect the willingness of the Fellow to make some financial sacrifice in order to have the
experience of working with NASA’s finest scientists and researchers.

Mileage or air fare expenses incurred by the Fellows from their institution to Hampton, Virginia,
as well as their return trip, were reimbursed in accordance with current ODU regulations. A
relocation allowance of $1,500 was provided for the Fellows at a distance of 50 miles or more
who were required to relocate.

SECTION IV
2002 NFFP ACTIVITIES
Lecture Series

The Lecture Series this summer was successful and well received. There were a total of six
regular lectures presented, and one special presentation. The lectures were given by distinguished
NASA scientists and researchers. Some of the topics included “Water, the Charters of Freedom,
and Planet Mars,” presented by LaRC’s Dr. Joel S. Levine who is traditionally our kick-off
lecturer for the summer, “The Future of Aerospace, ” presented by LaRC’s Dr. Dennis M.
Bushnell, “Experiences and Challenges in Planetary Exploration,” presented by LaRC’s Dr.
Robert D. Braun, and “NASA’s Morphing Project,” presented by LaRC’s Ms. Anna R.
McGowan. Mr. D. J. “Eagle Bear” Vanas, a motivational speaker, presented the special lecture.

Interaction Opportunity/Picnic

The annual Office of Education Interaction Opportunity/Picnic was held on Wednesday, June 12,
2002, for the summer program participants, their families, NASA Associates, and invited guests.
This allowed for informal interaction between the Fellows, as well as, with the administrative
staff. The participants also had the opportunity to purchase T-shirts bearing the 2002 NFFP
design.
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Proposal Seminar

A Proposal Seminar was held for the Fellows on Tuesday, July 23, 2002. Dr. Douglas DePriest,
NFFP Co-Director, Office of Education, introduced the 2002 NFFP Proposal Seminar.

Mr. Roger A. Hathaway presented an overview of the proper procedures to adhere to in
submitting an unsolicited proposal to NASA. The program covered both the NASA and
university perspectives. Ms. Rosemary C. Froehlich discussed a few comments on grants and
procurement. Dr. Rex K. Kincaid and Dr. Joseph R. Blandino, returning NFFP Fellows, shared
their experiences with successfully obtaining a NASA funded grant. There was also a panel
question and answer session. The panel members included Langley researcher, Dr. Emily “Mia”
Siochi, who frequently reviews proposals that are submitted, and Ms. Marcia Poteat
representing grants and contracting. Together with the program presenters already mentioned,
they answered questions posed by the NFFP Fellows in attendance. This aspect of the proposal
seminar was very well received. The Fellows received packages with information including the
most current Research Grant Handbook information and web site locations.

Seminar/Banquet

On Friday, July 26, 2002, a seminar/banquet was held for the Fellows and their spouses. The
banquet took place at the beautiful Langley Air Force Base Officer’s Club. NFFP end of the
program information, certificates, and group pictures were presented to each Fellow at the
banquet. Remarks were presented by Dr. Samuel E. Massenberg, Director, Office of Education.

NFFP Activities Committee

As in the past, an NFFP Activities Committee was formed to plan social outings for the program
participants and their families. The most popular events were the weekly dinners planned for
those who desired to participate. This allowed for an excellent informal networking opportunity
between Fellows and staff that attended. Tours of Center facilities including a wind tunnel,
simulator, and Langley Air Force Base were scheduled. This was very well received by the
Fellows. (Appendix II).

In addition, the Program Manager annually hosts a Spouses Luncheon for the Fellows' spouses
who are in the area for the first time. All spouses are invited and encouraged to attend. This
allows an opportunity for meeting one another and planning social outings for the families of the
Fellows.



SECTION V
RESEARCH PARTICIPATION

The HU-NASA Faculty Fellowship Program, as in past years, placed the greatest emphasis on
research aspects of the program. Included in this report are abstracts from the Fellows showing
their accomplishments during the summer. These abstracts, together with the comments of the
LaRC Research Associates with whom the Fellows worked very closely, provide convincing
evidence of the continued success of this part of the program. The Fellows’ comments during the
evaluation of the program indicated their satisfaction with their research projects, as well as, with
the facilities available to them.

The research projects undertaken by the Fellows were greatly diversified as is reflected in their
summer research assignments. Their assignments were as follows:

Number of Fellows
Assigned Competency/Program Office

Aerodynamics, Aerothermodynamics, and Acoustics Competency
Airborne Systems Competency

Atmospheric Sciences Competency

Business Management

Structures and Materials Competency

Systems Engineering Competency

Aerospace Vehicle Systems Technology Program Office

e B BN B S RN RNV |

Thirty-one (86%) of the participants were holders of the doctorate degree. Four (11%) held
master's degrees and one (3%) held bachelor’s degrees. The group was again highly diversified
with respect to background. Following are the areas in which the last degree was earned (twenty-
three different disciplines):

Number Area of Degree
1 Biology
2 Chemistry
5 Education
18 Engineering

(including 1 Biomedical; 1 Civil; 1 Computer and Electrical; and 7
Electrical; 1 Engineering Mechanics; 2 Mechanical and Aerospace; 5
Mechanical)

1 English



History

Psychology

Macromolecular Science
Mathematics

Operations Research
Physics (including 1 applied)

W N = = =

Extensions

Per special written request by the LaRC Associate and the approval of the NFFP Co-Director,
the following individuals were granted an extension of tenure:

Dr. Michael Baginski

Dr. John Baker

Dr. B. Terry Beck

Dr. William Edmonson

Dr. Jose Granda

Dr. Muhammad Hajj

Dr. Esther Hughes

Prof. William Nichols

Dr. Devendra Parmar

Dr. Dwight Patterson

Dr. Ronald Pollock

Attendance at Short Courses, Seminars, and Conferences

During the course of the summer, Fellows have the opportunity to attend regularly scheduled
Langley Research Center seminars and meetings, to include but not limited to NFFP Technical
Lectures, Institute for Computer Applications in Science and Engineering (ICASE) seminars,
World Wide Web and Internet training courses, computer training, as well as short courses or
meetings within their Competency. In addition, there were a number of short courses, seminars,
and conferences, in which the subject matter had relevance to the Fellows’ research projects. A
number of Fellows requested approval to attend one or more of these conferences as it was their
considered opinion that the knowledge gained by their attendance would be of value to their
research projects. Those Fellows who did attend had the approval of both the Research
Associate and the University Co-Director.

Short Courses, Seminars, and Conferences Attended

Dr. John R. Baker: AIAA Conference, July 10, 2002:Indianapolis, IN.



Dr. James P. Bliss: FAA/NASA Human Factors Weather Research Coordination Effort, June
10-11, 2002: Langley Research Center.

Dr. Suren N. Dwivedi: CE 2002: Computer Engineering- Research and Application, July 29-31,
2002: Cranfield University, United Kingdom.

Dr. Muhammad R. Hajj: Small Disadvantaged Business/University Opportunity Forum, June
20, 2002: Langley Research Center.

Dr. Martha J. Hall: Small Disadvantaged Business/University Opportunity Forum, June 20,
2002: Langley Research Center.

Dr. Brian Helenbrook: American Society of Mechanical Engineers Fluid Engineering Division
Summer Meeting. ICASE’s 30" Anniversary Symposium.

Dr. Rex K. Kincaid: International Symposium on Locational Decisions, June 12-18, 2002: New
Brunswick, Canada.

Dr. Katta G. Murty: National Effective Teaching Institute, June 12-14, 2002: Montreal, Canada.

Mr. B. Kennon E. Outlaw: Small Disadvantaged Business/University Opportunity Forum, June
20, 2002: Langley Research Center.

Dr. George T. Rublein: Project Kaleidoscope Summer Institute, June 4, 2002: Williamsburg,
VA.

Dr. Emma Mae Savage-Davis: Small Disadvantaged Business/University Opportunity Forum,
June 20, 2002: Langley Research Center. Short Course: 4 Dimension Framing.

Dr. Mark D. Sensmeier: Small Disadvantaged Business/University Opportunity Forum, June
20, 2002: Langley Research Center.

Papers Presented or Anticipated
*Indicates Anticipated Papers

Michael E. Baginski: “A Novel Approach to Estimation of n-Layer Lossy Dielectric

Constitutive Parameters from X Band Wave guide S Parameter Measurements Based on
Inversion Algorithms,” IEEE.
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*John R. Baker: “Use of Finite Elements Methods in Quantifying Stress Concentrations in
Wind Tunnel Force Balances,” “Finite Elements in Analysis & Design”

*Joseph Blandino: “Model Identification of Membrane Structures with Videogrammetry and
Laser Vibrometry,” AIAA. “Structural Behavior of Tensioned Structural Behavior of Tensioned
Membranes with Application to the Design of Gossamer Space Structures,” NASA SBIR

*James P. Bliss: “Display of Aviation Weather Information,” Huntsville Simulation Conference,
Huntsville, AL: October 9-10, 2002. “Tactical and Strategic Plan for NASA Flight Deck Display
Research-Issues and Approach.” AWIN Program, NASA LaRC, Langley, VA.

*John Cain: “Multiple Simultaneous Instrument Approaches and departures in Instrument
Meteorological Conditions at Airports Without Control Towers or Radar Services,” NASA
Airborne Flight Path Management Branch, ATAA, and Journal of Psychology. “Rare- and Non-
Normal Procedures for Self-Separation Operations,” NASA Airborne Flight Path Management
Branch.

*Steven Chischilly: “NASA Langley Research Center and NASA Headquarters- Development
of a Proposed Geospatial Technology Laboratory at the Crownpoint Institute of Technology,”
Crownpoint, New Mexico.

Caroline Clever: “PathFinder Project: Motivating Students to Pursue Careers in Mathematics,
Science, Engineering and Technology,” SWADE and NADE.

*Suren N. Dwivedi: “The Role of Testing in Reliability Study of Product Life Cycle,” AIAA
2003, CARSEFOF 2003. “Probabilistic Analysis/Design Methods: The State of Art and Future
Directions,” AIAA 2003.

Nurgun Erdol: “Transaction on Signal Processing,” IEEE. “Adaptive Bean Forming with a
Wavelet Front End,” NASA.

*Jose J. Granda: “Dynamics of Flexible Multi bodies, Sensors, and Actuators for Vibration
Isolation and Control Using the Bond Graph Method,” Society for Modeling and Simulation
International, ICBGM 2003

*Muhammad R. Hajj: “Flutter Characterization of the Flexible HSCT Semi span Model,”
SDMO02, April 2003. International Forum on Aeroelasticity and Structural Dynamics, June
2003.

*Brian Helenbrook: “P-Multigrid for the Discontinuous Galeskin Finite Element Formulation,”

*Jack Leifer: “Prediction of Wrinkle Amplitudes in thin Film Membranes Using Finite Element
Modeling,” AIAA SDM Conference, Norfolk, VA, April 2003. “Evaluation of Shear Compliant
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Borders for Wrinkle Reduction in Thin Film Membrane Structures,” AIAA SDM Conference,
Norfolk, VA, April 2003.

Richard N. Louie: “Nanomanipulation and Lithography for Carbon Nanotube Based
Nondestructive Evaluation Sensor Development,” Proceedings of the 2002 Society for
Experimental Mechanics Annual Conference.

*Wagdy H. Mahmoud: “The Hardware Implementation of Software Algorithm,” IEEE

Katta G. Murty: “Global Warming Potential of Green house Gas Emission at Various
Altitudes,” J. of Atmospheric Sciences, August 2002

Anticipated Research Proposal Submission

Michael E. Baginski: “A Novel Approach to Fields Induced Inside Aircraft From Direct
Lightning Strikes,” NASA Langley Research Center

John R. Baker: “Use of Nonlinear Finite Element Methods for Simulation of Local
Performations in Fillets of Wind Tunnels,” Model Systems Branch, NASA Langley Research
Center

Joseph Blandino: “A Study of Wrinkle Formation and Evolution and its effect on the Thermal-

Structural Behavior of Tensioned Membranes with Application to the Design of Gossamer Space
Structures,” NASA SBIR

James P. Bliss: “Tactical and Strategic Plan for NASA Flight Deck Display Research- Issues
and Approach,” AWIN Program, NASA Langley Research Center

John Cain: “Rare- and Non-Normal Procedures for Self-Separation Operations,” Airborne Flight
Path Management

Steven Chischilly: “Development of a Proposed Geospatical Technology Laboratory at the
Crownpoint Institute of Technology,” Crownpoint, NM

Caroline Clever: “Pathfinder Project,” Mr. Roger Hathaway, Office of Education, NASA
Langley Research Center

Suren N. Dwivedi: “Reliability Study of Products Used for Space Application,”

Nurgun Erdol: “Adaptive Bean Forming with a Wave Lit Front End,” NASA Langley Research
Center.
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Jose J. Granda: “Study of Flexible Bodies with Bond Graph Methodology,” NASA Langley
Research Center

Muhammad R. Hajj: “Flutter Characterization of the Flexible HSCT Semispan Model,”
AFOSR

Brian Helenbrook: “Adaptive HP-Finite Element Formulation,” NSF.

Jack Leifer: “Models for Computing Effectiveness of Shear Compliant Membranes,” NRA or
SBIR with SRS, Huntsville, AL.

Wagdy H. Mahmoud: “Evolvable Hardware,” HASA/DOD/NSF

Ronald J. Pollock: “Low Energy and Versatile Synthesis of Carbon Nanotubes,” C&I,
“Innovative Radiation Shielding Materials,” NASA Langley Research Center, “System Analysis-
Failure Elimination,” C&I

Mark D. Sensmeier: “CAREER: Morphing Flight Vehicle Structures: A Systems Approach,”
National Science Foundations

Larry E. Tise: “ Papers of Wilbur and Orville Wright,” NASA Langley Research Center, Office
of Education, “Digitalization Wright Photographs for Educational Website,” NASA Langley
Research Center, Office of Education

Funded Research Proposals

John R. Baker: “Dynamics of Ultra-Light Space Structures,” Co-PI, Kentucky NASA EPSCoR
Enhanced Connections Program. Awarded 8/1/02.

Joseph Blandino: “Thin Film Membrane Wrinkling with Application to Gossamer Spacecraft,”
NASA Goddard

Steven Chischilly: “Development of a Proposed Geospatical Technology Laboratory at the
Crownpoint Institute of Technology,” Crownpoint, NM- Pending Approval

Jose J. Granda: “Vibration Isolation Studies,” L. Martin

Brian Helenbrook: “An Unstructured Mesh Adaptation Algorithm for Ship Interaction
Simulations,” NOAA.

Esther Hughes: “Active Networks,” Georgia Institute of Technology, NSF.
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Katta G. Murty: “Graduate Assistance In Areas of National Needs,” U.S. Department of
Education

Ronald J. Pollock: “System Analysis- Failure Elimination,” C&I

Larry E. Tise: “Papers of Wilbur and Orville Wright,” NASA Langley Research Center, Office
of Education
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SECTION VI

SUMMARY OF PROGRAM EVALUATION
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SUMMARY OF PROGRAM EVALUATION
Summary of NASA Faculty Fellows’ Evaluations

At the end of the 10-week 2002 NASA Faculty Fellowship Program, Fellows were asked to
evaluate the program and their associates. The results from the thirty-five out of thirty-six
evaluations returned (97 %) are listed below.

On the given scale of one to five, with five being the highest rating, the NASA Faculty Fellows’
evaluations of the NASA Faculty Fellowship Program revealed the following average scores:

This Program was a valuable experience 4.8
The content of the Program matched your educational objectives 4.7
The content of the Program met your career objectives 4.7
I expect to apply what I learned in this Program 4.8

On the given scale of one to five, with five being the highest rating, the NASA Faculty Fellows’
evaluations of the NASA Faculty Fellowship Program Process revealed the following average
scores:

The methods used to announce the program were... 4.0

The procedures used for you to apply to the Program were... 43

The organization of the daily activities during the Program were... 4.6

On the given scale of one to five, with five being the highest rating, the following questions asked
to NASA Faculty Fellows revealed the following average scores:
Please rank the quality of the interaction between you and your colleague

4.7
Please rate the Program staff 4.9
NFFP Co-Director 4.8
Please rate the Program 4.9
What kind of recommendation would you make to someone who asks you about applying
to this program 4.9

The following questions were also asked of the NASA Faculty Fellows:

Have you developed new areas of research interests as a result of the fellowship?
YES 27% NO 73%

Are you interested in continuing your collaboration with your NASA colleague on an extended
research project?

YES 100% NO _0%

Do you anticipate involving students in future NASA related Research?
YES 91% NO _9%%
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Fellow’s Comments

Both NFFP and NASA Associates were asked to provide comments and recommendations
relative to their participation in an effort to provide continuous improvement in the quality of the
NFFP. Below are the responses received.

Please list what you think were the most valuable aspects of the Program.

* One of the most valuable aspects of the program was the lecture series and the opportunity to
be exposed to many of the OED's programs, i.e. NASA Connect. As well workshops on
software and different techniques for technology use in the classroom was most helpful.

* Having the experience to be at NASA, trips to NASA Headquarters, finding out about the
many resources available to teachers for use in their class.

* The most valuable aspect of the program for me has to be meeting and talking with NASA
researchers, especially my mentor.

* Immersion in the NASA milieu. This whole experience has been consciousness raising for me. I
will use many of my experiences in my graduate classes in the future.

* ] learnt a lot and the work has been intellectually challenging in spite of the fact that the
remuneration was much less than my usual salary. I would like to continue my work on a NASA
grant with my colleagues here, in which the remuneration may be more reasonable.

* Exposure to research topics through collaboration with colleague and through lecture series
exposure to other faculty members’ exposure to a multitude of educational resources.

* People

* The working environment, scientific interactions and exposure to the recent advances in
aerodynamic and space areas through lectures, seminars and discussions.

* T think that Ms. Debbie Murray, the director of the NFFP program here did a wonderful job
finding the right department for me. This was key to my experience at NASA. Working with Dr.
Montgomery is very valuable because we learn from each other and that has benefited what we
are doing. He has dedicated a lot of time to work with me and bring me up to speed on the work
we need to do. At the same time he has been receptive to my proposals and suggestions for the
approach to solve the task at hand.

* Chance to interact with NASA scientists and other fellows

* The program has incredible potential to give faculty members a valuable research experience.
For many faculty, the resources available at LaRC eclipse any available at their home institution.
Also, NASA provides access to top-notch researchers who are able to provide technical guidance.
Perhaps the most beneficial aspect, from my perspective, is the possibility of getting a "leg up"
into the research funding process. For me, this is crucial.

* 1. Lectures providing information on various programs NASA is involved with. 2.
Establishment of networking relationships with other university personnel.

* The research program, tours and seminars had a lot of value.

* Time away from teaching for research.

* The research that is occurring at NASA Langley.

* ] certainly benefited intellectually and financially from the program. In turn, I hope my
colleagues at NASA benefited from my work. I think I have helped advance their understanding
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Fellow’s Comments Continued

of the realities, complexities, and problems associated with the application of technology in the
general aviation environment.

* The aspect of the program that most impressed me was the available expertise to contact
concerning all aspects of the problem.

* The most valuable aspect of the program was having an opportunity to do research full time.
During the regular school year, when I teach full time, research must be squeezed into a finite
amount of time.

* The program's strengths are listed as follows: 1. The ability to work with and under the
supervision of some of the best scientists in the United States; in my case, very talented and
encouraging mentors. 2. The ability to network with other personnel at NASA and to learn about
what NASA is about. I was surprised to find out about all of the research that was conducted
here at Langley; important research that will allow us to better develop aircraft and spacecraft. 3.
Meeting new people, including the LARRS interns. They are up and coming scientists, engineers,
GIS scientists, and they are getting the challenge and direction they desire here during their
internship. 4. Working of projects and research that I can actually take back to my school and
community and continue with my students, continuing the relationship with NASA personnel.

* The most valuable aspects of the program were the exchange of ideas between me and the
NASA staff. This has given both of us new ideas for research directions.

* The hands on experience of using advanced tools and technologies. Bridge the gap between
academia and research centers.

* A great opportunity to meet NASA researchers and plan for possible future collaborations. It
is also a great way to stay abreast of current areas of heavy research interest and learn how you
can contribute.

* . Opportunity to do research that really matters to my group at NASA. - Opportunity to
interact with colleagues and students from a variety of other institutions (JMU, Duke, JIAFFs)
as well as NASA. I envision that some of the relationships I built will extend far into the future. -
Tours of NASA/Langley facilities.

* 1. The opportunity to immerse yourself in research. 2. Having access to experts in my field of
study. 3. Having access to some of the best equipment available anywhere.

* The most valuable things associated with the program in my opinion relate to the hands-on and
close-up interaction with state-of-the-art hardware, research facilities and personnel. You cannot
get this from reading technical journals and you cannot get this from even interaction at
conferences, except somewhat over a very long period of time. The opportunity to learn new
measurements techniques, set up the equipment to accomplish the measurements, and use them
in a hands-on manner has been invaluable.

* Collaboration with my associate was the most valuable aspect, but the interactions with other
faculty, particularly those working in other areas was also very valuable. The lectures were
interesting as well. Also, the welcome and involvement of family members was very helpful, and
my wife's pleasant memories of the group activities and new friendships will be very helpful in
our decision to participate in the program in the future.
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Fellow’s Comments Continued

* Superb computing support, very friendly colleagues, excellent organization of the PSTI
program.

* A nice work environment, friendly people, a challenging workload, and good financial
compensation.
* Access to significant research infrastructure and the expertise of NASA/LaRC personnel.
* Exposure to work at a leading edge research organization is a very valuable experience for me.
There is inherent reiteration of a need for a variety of disciplines to come together for a major
project such as the building of an airplane. This is a good message to take back to University
colleagues and students alike. I am going back with a proposal to restructure our curricculum to
relax the boundaries between different departments.

What one specific incident or event during the Program do you remember the most?

* The lecture by Ana Rivas McGowan. That was awesome, as well as the faculty member from
Old Dominion on the future classroom.

* Meeting John Houbolt, which was an opportunity provided to me by another NASA staff
person, not part of my program.

* Building the fiber optic network. That was a major accomplishment for me.

* [ visited the GAWS lab and saw virtual vision demonstrated. Very impressive.

* Perhaps it may be something that will occur in the next 3 weeks. When the results of the
computers runs come out, it will be very exciting to compare them with what my simple model
predicted. Also, when I give a talk on my work in the last week.

* Observation of a live teleconference between a NASA researcher and middle school children

* Seminars were outstanding

* I think in general the experience on the project I am working on. On another aspect, I must say
that ALL the talks we have had every Tuesday have been excellent, motivational and an
inspiration to go on in research to make it possible what looks impossible.

* The lecture series was the most valuable activity outside of lab, especially Dr. Levine's lecture
on the Charters of Freedom.

* The technical lectures and tours were outstanding. I will definitely remember those.

* No one incident in particular.

* Several quotes from NASA personnel. One of which is "we spend a lot of time, money and
effort to perform wind tunnel studies. Once performed and data taken we think the job is done.
In reality, that is when the important part of the job starts"

* The people.

* Interacting with the researchers here

* Can't think of one specific incident. Just an overall memory of a great program, great people,
and a sense of accomplishment.

* Morphing Seminar

* Nothing comes to mind. It has just been a wonderfully challenging summer.

* The most significant event will be probably be going to San Francisco this next week to explore
the physics of the circus.
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Fellow’s Comments Continued

* Learning about the experiences, dreams and goals of the LARRS students that I have shared
office space with; they are very talented and driven. It was refreshing to see the caliber of their
expertise and realize that they will, in a few more years, be the next generation of leaders and
scientists.

* The comparison of the Mars Rover expenses to the cost of making the movie Water World.

* The lecture on morphing wing technology was excellent.

* The satisfaction I felt when my membrane Finite Element model *finally* worked correctly and
was verified to be correct.

* Being handed a $180,000 scanning laser vibrometer and being told to go measure something.

* It is hard to express this in one thing. Apart from the opportunity to learn and use new optical
techniques and instrumentation, the things I will most remember are the scale of facilities, and the
quick manner in which I was accepted into the on-going summer research activities by the
personnel. They are a great bunch of individuals to work with.

* Can't pick just one!

* Discussion with a colleague in the NFFP who is interested in importing some of my work to
workshop sessions in his state.

* The pig roast was delicious and fun!

Please list any aspects of the Program you would change or eliminate

* I would organize structured activities (computer workshops, etc.) in the first weeks and taper
the meetings as you get to the end. Fellows need the end time with the least interruptions to
complete projects. Resources need to be available prior to arrival of the fellows, computer, desks,
telephone.

* Would like to have group trips, with transportation, to some of the existing experiences around
the NASA site (such as at Langley: Flight Schools, Kitty Hawk, Air and Space Center, Aircraft
Acoustics, CAVE, VISTA, as well as sightseeing tours.

* You are doing a great job. Why change it?

* Have more seminars

* 1 only would like a little more help with finding the housing. Perhaps a bit more communication
or activities for the families with children would be nice, especially since some of us come from
the other side of the country and do not know anyone here prior to coming here.

* The difficulties I have had are not reflective of the Program, per se. Rather, cancellation of the
project(s) I have been working on was an administrative decision. Neither the NFFP program nor
I could have had any input to those decisions. Therefore, I would not recommend any specific
changes or eliminations. I have heard too many positive comments about the program to consider
it negatively.

* Program is fine as it is.

* I can't think of any.

* More Money

* ] would increase the stipend and offer a housing allowance.
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Fellow’s Comments Continued

* Fix air conditioning in building 1299 :-)

* Nothing to add here. All is carefully planned and has it's place.

* T would keep everything as is.

* Provide an option to extend the program to 12 or 13 weeks. The program ends just when we
really start to be productive!

* This survey is way too long.

* From my experience, I do not think anything needs to be eliminated. As I mentioned above, it
would be somewhat helpful to have some sort of map of the available housing and other facilities
included along with the housing information that was sent prior to coming the NASA Langley
Center. This would help those unfamiliar with the area.

* One thing that might be really valuable to the faculty would be to have a series of smaller,
faculty-only meetings with the leadership of the competency areas. This might help identify
research collaborations and matches of interest areas. The only complaint AT ALL that I have
with the program is the time it has taken to get the travel reimbursement. The relocation check
was available on the first pay date, but we still haven't received the travel.

* I wouldn't change a thing.

* Better initial contact and program definition with the hosts. A little more information with
housing accommodations, especially for first time visitors, would be helpful.

Additional Comments/Recommendations:

* I will highly recommend this program to my colleagues and my students. As a matter of fact I
will place the website address on my syllabus. I do plan to talk about my experience as a fellow
to students and faculty in order to encourage them to apply.

* ] have already recommended the program to five other professors (2 in Virginia, 1 in Illinois, 1
in New Jersey, 1 in North Carolina)

* This summer has been the most productive and entertaining summer I have ever had.

* ] think if they want to learn about atmospheric sciences, NASA LaRC is an excellent place to
be an NFFP visitor. If they want to be challenged by the complex problems in modeling the
environment, this is the place.

* The NFFP at Langley Research Center is well-organized and well-run. As a second-time
participant, I can say that the staff helps participants to transition from their home institution to
Langley easily. They make every effort to accommodate the needs of participants while insuring
that all program requirements are met.

* I would highly recommend the program to my colleagues, particularly to those who need
experience in research and as also looking to improve their chances for advancement in an
academic career.

* The key element is contact with the NASA mentor prior to arrival.

* It opens great opportunities and allows for realization of NASA's vision and projects.

* The summer is a relatively short time to do experimental work, but the effort is worthwhile

* Good research and good people to work with.

* Do so!
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Fellow’s Comments Continued

* ] think that the climate for success here is very good. Everyone is working together, and
everyone has been very supportive. I have felt really needed and appreciated.

* The only real concern I would have for this person that is interested in applying in making sure
they look around for housing before getting here. This was my fault that I ended up in an
expensive place for the 2.5 months that I am here. I could have stayed in a similar place for
almost 50% less, but I didn't look around and thus that is what I would say to them, look around
before you commit to any one place.

* A more formal way for meeting people working in my own discipline would be helpful. I had
to work hard to meet people doing related work in different groups.

* T will say go for it. The level of experience you can achieve here cannot be attained any where
else.

* It's a great experience.

* ] had a wonderful time, learned and accomplished a great deal, and frankly don't want to leave
to go back to my home institution!

* ] can highly recommend the program. It is an excellent and rare opportunity to meet and work
with other researchers in areas of common interest. It is a very valuable learning experience as
well, and a chance to see state-of-the-art facilities used in on-going research.

* ] plan to encourage my students to apply for this opportunity.

* T think it is a good program for University researchers to be exposed to and get a chance to learn
from and participate in the cutting edge scientific and technical work going on at NASA. I liked
participating in the Return on Investment workshop, where I learned that my goal for the
summer experience to grow into an extended research collaboration with NASA was also
encouraged by NASA. The workshop on grants and contracts was also very useful, and as I
suggested to the organizers, Drs. Hathaway and DePriest, it would be more useful had it been
earlier in the summer to give us more time to put our information to work.

* Thank you for giving me the opportunity.

* This program is very useful. Congress should increase funding for this program, so that more
faculty may participate. This will improve engineering and Science education. This is the best
use of tax payers money. I congratulate NASA and ASEE for continuing this program.

* No, I think you have done a wonderful job wit the other questions which have extracted just
about everything I have experiences with NFFP.

* You asked above for me to "provide details" about whether I'd apply for this program again.
This depends on whether I 1) get other funding, and 2) am able to use the results of my program
here. Time will tell. On another note, the limitation for project descriptions on this form is 1500
CHARACTERS, not 1500 WORDS. Thanks.

* | learned something about myself. I can be very efficient if I set a specific time or deadline for a
certain task or job.

* First class all the way - NASA standard!

* Again, thank you very much.

* The program period is 10 weeks. It took about 4 weeks to get a good computer, to have an e-
mail and to have a phone. This is about half of the program period. I could have done twice as
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Fellow’s Comments Continued

much if these resources were in place in the first (day/Week). I wish that the program
coordinators make sure about the availability of these resources (computers, software,
telephones, e-mail accounts) before the program starts.

* T found this to be a very rewarding experience. It has opened doors to new potential
opportunities for research collaborations in connection with Langley as well as in association
with on-going research at my own university. The opportunity to learn about a broad spectrum
of new optical measurement techniques, and be a part of an excellent research team, has been
invaluable.

* Outstanding!

* Thank you NASA for this wonderful opportunity!

* The program administrators, especially Deborah Murray, are excellent. She has provided us
with many interesting activities, both intellectual and recreational. She and her staff have been
very responsive to questions and requests. In general, my opinion of the professional culture at
NASA is very positive. Most people were eager to make me comfortable in a new environment
and make my NASA summer experience a good one. Many researchers and managers alike have
helped me locate information and resources to achieve my goals. They have treated me with
respect and shared their knowledge and ideas.
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Summary of Associates’ Evaluations

At the end of the 10-week 2002 NASA Faculty Fellowship Program, NASA Associates were
asked to evaluate the program, faculty fellows, and programmatic support. This survey revealed
that one hundred percent of NASA Associates considered their collaboration with his/her NFFP
Fellow a success. Fifty percent of NASA Associates responses were in favor of an extended
research option.

On the given scale of one to five, with five being the highest rating, the NASA Associates’
evaluations of the NFFP Fellows revealed the following average scores:

Quality of Fellow’s interaction with you 4.8
Extent to which Fellow utilized available resources (data, etc.) 4.8
Quantity of research performed 4.8
Quality of research performed 4.7
Initiative to pursue the research 4.7
Current capability to contribute to the research 4.7
Assessment of Fellow’s research potential 4.8

On the same scale of one to five, the NASA Associates’ evaluations of the overall NASA Faculty
Fellowship Program revealed the following average scores:

I would recommend the Program to prospective friends 4.9

I would recommend the Program to prospective NASA Colleagues 4.8

NASA’s offering of NFFP is a good investment of taxpayer funds 4.8

The Program is a valuable experience for the Fellow 4.9

The Program was a valuable experience for me 4.6

On the same scale of one to five, the NASA Associates revealed following average scores:
How would you rate the programmatic support operations of the Office of Education?
4.0
How would you rate the program staff? 4.5

NASA Associates were asked to provide comments and recommendations relative to their
participation in an effort to provide continuous improvement in the quality of the NFFP.
Among the responses were the following:

“Having an NFFP fellow requires lots of time but the pay off is almost always worth it!”
“It’s a great program. We both got a lot out of it. It could dramatically change [the fellow’s]
future research directions (for the better)”

“The NFFP program provides both the Follow and Colleague an opportunity to expand their
expertise.”

“As noted above, [the fellow] was able to assist me in doing m work. Two heads are better than
one as the old adage goes.”

“Overall, the NFFP is a worthwhile program.”

“Prepare ahead of time and make sure of the short time you have”
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SECTION VII
CO-DIRECTOR’S RECOMMENDATIONS

1. It is enthusiastically recommended that the recently renamed NASA Faculty Fellowship
Program (NFFP) continue. It is a valuable and effective means of contributing to the research
objectives of the NASA Langley Research Center; it enriches and refreshes the faculty and their
home institutions, and it furthers the professional knowledge of the participating faculty. These
conclusions are supported by the assessment and evaluation instruments given to the faculty
Fellows and to the NASA Research Associates.

2. The informal luncheons following the lectures were well received. The luncheons provided an
excellent opportunity for the faculty participants to discuss in depth the lecture topic and related
topics with the guest lecturers. They also provided an opportunity for the Fellows to develop
professional contacts that could aid and enhance their professional development.

3. The Return on Investment (ROI) trial initiative was conducted during July, 2002. This effort
was coordinated through personnel at Stennis Space Center and NASA Headquarters (HQ). The
ROI was designed to focus on accountability issues in training, human resources, and
performance improvement. There was broad participation in this initiative by university Fellows
and their NASA Langley Associates. This included participation in a video-teleconference
scheduled by NASA HQ and completion of the ROI questionnaire.

4. Tt is recommended that the RADIO (research and Development Interaction Opportunities)
activities be expanded and formally included in the national model of the NFFP. With RADIO,
the faculty recipients would receive small awards to facilitate student presentations at
professional meetings or development and distribution of curricular materials. This
recommendation is offered in the spirit of the agency’s interest in providing the broadest
dissemination of NASA research results to the public.
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APPENDIX I
2002 NASA Faculty Fellowship Program Fellows

NASA Associate & Competency/Program Office
Mr. Manohar D. Deshpande
Airborne Systems

Name and Institution
Dr. Michael E. Baginski
Auburn University

Dr. John R. Baker
University of Kentucky

Mr. Ray D. Rhew
Aerodyn., Aerothermodyn. & Acoustics

Dr. B. Terry Beck
Kansas State University

Mr. Paul M. Danehy
Aerodyn., Aerothermodyn. & Acoustics

Dr. John E. Bertrand Mr. Kenneth H. Goodrich

Middle Tennessee State University

Dr. Joseph R. Blandino
James Madison University

Dr. James P. Bliss
Old Dominion University

Dr. John H. Cain
Florida Institute of Technology

Prof. Steven Chischilly
Crownpoint Institute of Technology

Ms. Caroline C. Clever P)
Dona Ana Branch Community College
New Mexico State University

Dr. Suren N. Dwivedi
University of Louisiana-Lafayette

Dr. William W. Edmonson
Hampton University

Dr. Nurgun Erdol
Florida Atlantic University

Prof. Scott B. Graham
Embry-Riddle Aeronautical University

Airborne Systems

Mr. Richard S. Pappa
Structures and Materials

Mr. H. Paul Stough, III
Airborne Systems

Mr. Kenneth M. Jones
Airborne Systems

Mr. William “Brad” Ball
Systems Engineering

Mr. Roger A. Hathaway
Office of Education

Dr. Damodar R. Ambur
Structures and Materials

Mr. John W. Stoughton
Systems Engineering

Mr. Robert L. Fox
Systems Engineering

Ms. Gail S. Langevin
Public Services Office
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2002 NASA Faculty Fellowship Program Fellows Cont.

Name and Institution

NASA Associate & Competency/Program Office

Dr. Jose J. Granda
California State University-Sacramento

Dr. Muhammad R. Hajj
Virginia Polytechnic Institute and State Un.

Dr. Martha J. Hall
Hampton University

Dr. Monson H. Hayes (R)
Georgia Institute of Technology

Dr. Brian Helenbrook
Clarkson University

Dr. Esther A. Hughes
Virginia Commonwealth University

Dr. Rex K. Kincaid
College of William and Mary

P)
Dr. Jack Leifer
University of Kentucky

Dr. Richard N. Louie
Pacific Lutheran University

®R)

Dr. Wagdy H. Mahmoud
Tennessee Technological University

Dr. Katta G. Murty
University of Michigan

Mr. B. Kennon E. Outlaw
Norfolk State University

Dr. Devendra S. Parmar
Old Dominion University

Dr. Raymond C. Montgomery
Airborne Systems

Mr. Walter A. Silva
Structures and Materials

Mr. Roger A. Hathaway
Office of Education

Mr. James A. Dempsey
Systems Engineering

Dr. Harold L. Atkins
Aerodyn., Aerothermodyn. & Acoustics

Dr. Qamar A. Shams
Aerodyn., Aerothermodyn. & Acoustics

Dr. Bruce R. Barkstrom
Atmospheric Sciences

Dr. Keith W. Belvin
Structures and Materials

Mr. Russell A. “Buzz” Wincheski
Structures and Materials

Mr. Carl S. Mills, Jr.
Systems Engineering

Dr. William L Gross
Atmospheric Sciences

Mr. Roger M. Bailey
Airborne Systems

Dr. Robert S. Rogowski
Structures and Materials
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2002 NASA Faculty Fellowship Program Fellows Cont.

Name and Institution NASA Associate & Competency/Program Office
Dr. Dwight J. Patterson Dr. Jeffrey D. Jordan

Middle Tennessee State University Aerodyn., Aerothermodyn. & Acoustics
Dr. Ronald J. Pollock (R) Mr. Warren C. Kelliher

Pennsylvania State University Systems Engineering

Dr. George T. Rublein Mr. Roger A. Hathaway

College of William and Mary Office of Education

Dr. Emma Mae Savage-Davis Mr. Robert M. Starr

James Madison University Office of Education

Dr. Mark D. Sensmeier Dr. Anna-Maria R. McGowan
Embry-Riddle Aeronautical Univ.-FL Aerospace Vehicle Systems Technology
Prof. Mir S. Shirvani (R) Mr. Robert L. Fox

New River Community College Systems Engineering

Dr. Charles A. Smith Dr. Robert S. Rogowski

Our Lady of the Lake University Structures and Materials

Dr. Jonathon H. Spindel Dr. Alan T. Pope

James Madison University Airborne Systems

Dr. Larry E. Tise R) Dr. Samuel E. Massenberg

East Carolina University Office of Education

Dr. David S. Wright Dr. Thomas E. Pinelli

Tidewater Community College Office of Education

R-Designates returnees from 2001 P-Designates prior participants from earlier years
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APPENDIX II
LECTURE SERIES
PRESENTATIONS BY RESEARCH FELLOWS

CALENDAR OF ACTIVITIES
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2002 OFFICE OF EDUCATION SUMMER LECTURE SERIES

Location: H.J.E. Reid Conference Center, Bldg. 1222

14 Langley Boulevard

Time: 11:00 a.m. - 11:45 am. - Lecture

11:45 am. - 12:00 p. m. - Questions and Answer

Atmospheric Sciences Competency
Langley Research Center

DATE TOPIC SPEAKER

Tuesday, June 11 Water, the Charters of Freedom, Dr. Joel S. Levine
And Planet Mars

Tuesday, June 18 The Future of Aerospace

Tuesday, June 25

Tuesday, July 2

Tuesday, July 9

Tuesday, July 16

Tuesday, July 30

Experiences and Challenges in
Planetary Exploration

Mr. Dennis M. Bushnell
Senior Scientist
Langley Research Center

Dr. Robert D. Braun
Systems Engineering Competency
Langley Research Center

Special Presentations by Mr. D. J. “Eagle Bear” Vanas

Please see flyer.

Ultra-lightweight and Inflatable Space
Structures

NASA’S Morphing Project

After Maximum Likelihood, What?
Some Insights on Handling Outliers in
Data and Regression

30

Dr. Keith W. Belvin
Structures and Materials Competency
Langley Research Center

Ms. Anna R. McGowan

Aerospace Vehicle Systems Technology
Program Office

Langley Research Center

Dr. David Scott
Noah Harding Professor of Statistics
Rice University
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2002 NASA Faculty Fellowship Program (NFFP)

Final Presentations and Best Research Presentation Competition
H.J.E. Reid Conference Center
Tuesday, August 6, 2001
8:00 a.m. — 1:30 p.m.

8:00 a.m. Welcome and Introductions Dr. Douglas J. DePriest,
NFFP Co-Director

Aerodynamics, Aerothermodynamics, and Acoustics Competency
8:10 “Development of Efficient Finite Element  Dr. John R. Baker
Modeling Procedures for Stress Analysis University of Kentucky
Of Wind Tunnel Force Balances”

Airborne Systems Competency

8:40 “Modeling, Simulation, and Control for Dr. Jose J. Granda
Assembling the International Space Station  California State University-
Sacramento
9:10 Break

Atmospheric Sciences Competency

9:20 “Global Warming Potential of Green Dr. Katta G. Murty
House (GH) Gas Releases at Different University of Michigan
Altitudes”

Systems Engineering Competency

9:50 “Atmospheric Infrasonic Signal Dr. William W. Edmonson
Decomposition Using Advanced DSP Hampton University
Techniques”

10:20 Break

10:30 “Signal Processing in Search of an Acoustic ~ Dr. Nurgun Erdol
Signature of a Wake Vortex” Florida Atlantic University

Structures and Materials Competency

11:00 “Aeroelastic Analysis Using Higher-Order Dr. Muhammad R. Hajj
Stectral Moments” Virginia Polytechnic Institute
And State University
11:30 Break
11:40 “Fiber Optic Sensor System” Dr. Charles A. Smith
Our Lady of the Lake University
12:10 Closing Comments Dr. Douglas J. DePriest
Photo and Lunch Instructions Mrs. Debbie Murray
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2002 NFFP/LARSS/Summer Scholars Calendar of Activities

Date

Function

Monday, June 3

Wednesday, June 5

Friday, June 7

*Tuesday, June 11

Wednesday, June 12

Thursday, June 13

Friday, June 14

*Tuesday, June 18
Wednesday/Thursday,
June 19-20

Thursday, June 20
Friday, June 21
*Tuesday, June 25
Wednesday, June 26

Thursday, June 27

Friday, June 28

Office of Education Orientation Program - 9:00 a.m.
H.J.E. Reid Conference Center, 14 Langley Boulevard
NFFP Ice-Breaker - 5-7 p.m. - H.J.E. Reid Conference Center

Office Hours:Reid Conference Center
Wythe Room 11:30 a.m. — 1:00 p.m.
(Picnic forms, T-shirt orders, etc.)

Summer Scholars 7x10 Wind Tunnel Tour

11:00 Meet in front of Bldg. 1212

NFFP Spouses Luncheon - Golden Corral Restaurant
1123 W. Mercury Blvd - 11:30 a.m.

Office Hours:Reid Conference Center

Wythe Room 11:30 a.m. — 1:00 p.m.

Lecture-H.J.E. Reid Conference Center - LARSS Pay Date

NFFP 7x10 Wind Tunnel Tour

11:00 Meet in lobby of Bldg. 1212

Office Hours:Reid Conference Center

Wythe Room 11:30 a.m. — 1:00 p.m.

OEd Summer Programs Picnic-

H.J.E. Reid Conference Center - Picnic Grounds - 4:00 - 8:00 p.m.

LARSS 7x10 Wind Tunnel Tour11:00 Meet in front of Bldg. 1212
Summer Scholars ALDF Tour

10:00 Meet in front of Bldg. 1262

Office Hours:Reid Conference Center

Wythe Room 11:30 a.m. — 1:00 p.m.

Lecture-H.J.E. Reid Conference Center - NFFP Pay Date

Small Disadvantaged Business/University Opportunities Forum

Wed. 5:30 p.m. - Reception at HU Museum,;

Thurs. 8:00 a.m. Forum at H.J.E. Reid Conference Center

LARSS ALDF Tour 10:00 Meet in front of Bldg. 1262

Summer ScholarsModel Shop 10:00 Meet in front of Bldg. 1238B
Lecture-H.J.E. Reid Conference Center - LARSS Pay Date

NFFP Model Shop 10:00 Meet in front of Bldg. 1238B

LARSS Model Shop 10:00 Meet in front of Bldg. 1238B

LARSS Group Photo 11:45 a.m. - Reid Conference Center picnic grounds

LARSS Graduate Seminar 12:30 p.m. — LaRC Cafeteria, NACA Room

Office Hours:Reid Conference Center
Wythe Room 12:00 noon — 1:00 p.m.
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2002 NFFP/LARSS/Summer Scholars Calendar of Activities- Continued

Date

Function

*Tuesday, July 2
Wednesday, July 3

Thursday/Friday, July 4-5

Special Presentation — H.J.E. Reid Conference Center — NFFP Pay Date
NFFP ALDF Tour 10:00 Meet in front of Bldg. 1262

Holiday

(Program participants are given Friday as well, since many Associates and Mentors will be off too.)

*Tuesday, July 9

Wednesday, July 10

Friday, July 12

Tuesday, July 16
*Tuesday, July 23

Thursday, July 25

Friday, July 26
1:00 p.m.

Mon-Fri, July 29-Aug. 2

Tuesday, July 30

Friday, August 2

Tuesday, August 6

Friday, August 9

Lecture-H.J.E. Reid Conference Center - LARSS Pay

Tentative — Flight Suit Photos for LARSS and NFFP
(Group Photo for NFFP)

Office Hours:Reid Conference Center
Wythe Room 12:00 noon — 1:00 p.m.

Lecture-H.J.E. Reid Conference Center - NFFP Pay Date
Lecture-H.J.E. Reid Conference Center - LARSS Pay Date

NFFP R&T Competency Presenter Recommendations Due
from Associates to Administrative Officers

Office Hours:Reid Conference Center - Wythe Room 12:00 noon —
NFFP/LARSS/Summer Scholars Banquet-LAFB O’Club - 6 - 9:00 p.m.
EDCATS on-line evaluations must be completed during this week
Lecture-H.J.E. Reid Conference Center - NFFP Pay Date

Last Day of NASA Summer Scholars Program (SPACE, WISE, IMAGE)
Office Hours:Reid Conference Center

Wythe Room 12:00 noon — 1:00 p.m.

NFFP Final Presentations and Best Research Presentation Competition
H.J.E. Reid Conference Center

Last Day of Program - Final NFFP/LARSS Pay Date - Process Out
2 - 4 p.m. - H.J.E. Reid Conference Center - Hampton Room

*Lectures will be at 11:00 a.m.--Arrive early for paydays indicated. **Activities Committees will plan

other social functions.
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APPENDIX III - GROUP PICTURE OF NFFP FELLOWS
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2002 NASA Faculty Fellows in order from left to right:

Front Row: Dr. Martha J. Hall, Dr. Wagdy H. Mahmoud, Dr. James P. Bliss, Dr. Charles A. Smith,
Dr. Esther A. Hughes, Dr. Nurgun Erdol, Dr. Suren N. Dwivedi, Dr. Jose J. Granda, Dr. Katta G.
Murty, Prof. Scott B. Graham, Dr. Emma Mae Savage-Davis, Dr. Dwight J. Patterson, Ms. Sylvia
Sessoms, Dr. Muhammad R. Hajj

Back Row: Mirs. Debbie Murray-NFFP Program Manager, Dr. Douglas J. DePriest-NFFP Co-
Director, Dr. Joseph R. Blandino, Mr. B. Kennon E. Outlaw, Dr. Jonathan H. Spindel, Dr. Jack Leifer,
Dr. William W. Edmonson, Dr. Brian Helenbrook, Dr. Richard N. Louie, Dr. Michael E. Baginski, Dr.
Larry E. Tise, Dr. Mark D. Sensmeier, Dr. B. Terry Beck, Prof. Steven Chischilly, Dr. John H. Cain,
Dr. David S. Wright, Prof. Caroline C. Clever
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APPENDIX IV
DISTRIBUTION OF FELLOWS BY UNIVERSITY RANK

and
DISTRIBUTION OF FELLOWS BY COMPETENCY/PROGRAM OFFICE
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Distribution of 2002 NFFP Fellows by University Rank

Professor Assoc. Prof. Asst. Prof. Instructor Other

Distribution of 2002 NFFP Fellows by Competency/Program Office

AR

AAAC AiSC AtSC VSTPO BMgt SMC SEC
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APPENDIX V
DISTRIBUTION OF FELLOWS BY ETHNICITY/FEMALE

and
DISTRIBUTION OF FELLOWS BY ETHNICITY/MALE
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Distribution of 2002 NFFP Female Fellows by Ethnicity

5 Female Participants
(Represent 14% of all participants)

African Am. Hispanic Native Am. Non-Minority

Distribution of 2002 NFFP Male Fellows by Ethnicity

31 Male Participants
(Represent 86% of all participants)

25+

20-

154

104

African Am.
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APPENDIX VI

2002 NASA FACULTY FELLOWSHIP PROGRAM
DISTRIBUTION OF FELLOWS BY UNIVERSITY PARTICIPATION
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2002 NFFP SUMMER FACULTY FELLOWSHIP PROGRAM
DISTRIBUTION OF FELLOWS BY UNIVERSITY PARTICIPATION

UNIVERSITY/COLLEGE NO. OF FELLOWS
Auburn University

California State

Clarkson University

College of William and Mary
ACrownpoint Institute of Technology
~Dona Ana Branch Community

East Carolina University
Embry-Riddle Aeronautical University
Florida Atlantic University

Florida Institute of Technology
Georgia Institute of Technology
*Hampton University

James Madison University

Kansas State University

Middle Tennessee State University
New River Community College
*Norfolk State University

Old Dominion University

~QOur Lady of the Lake University
Pacific Lutheran University
Pennsylvania State University
Tennessee Technological University
Tidewater Community College
University of Kentucky

University of Louisiana-Lafayette
University of Michigan

Virginia Commonwealth University
Virginia Polytechnic Institute and State University

O N T e = W = W & ISR N I S B S e e e O e N I e

Total Number of Fellows 36
Total Number of Institutions Represented 28
*Indicates a Historically Black College or University (HBCU).

AIndicates a Tribal College or University (TCU).
~Indicates a Hispanic Serving Institution (HSI).
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APPENDIX VII

ABSTRACTS — RESEARCH FELLOWS
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A Novel Approach to Estimation of n-Layer Lossy Dielectric Constitutive
Parameters from X Band Waveguide S Parameter Measurements based on
Inversion Algorithms

Michael E. Baginski, Ph.D.
Department of Engineering
Auburn University,
Auburn,, AL. 36849

E-mail: mikeb@eng.auburn.edu

The constitutive parameters for two and three layer planer dielectric materials are
obtained from X-band measurements using a novel numerical inversion routine. Initially,
X band S parameters measurements are obtained for each sample using an HP-8510
spectral analyzer and standard algorithms. The resulting data sets then serve as a basis
for numerical optimization that obtains all constitutive parameters via minimization of
error between numerically predicted values and measurements.

The numerical code used in the optimization initially assumes the sample’s layers have a
nonmagnetic a relative permittivity of 2. A Method of Moments (MoM) code is then used
to predict the resulting output transmission and reflection parameters. This input/output
relationship is linked to a parametric optimization routine that minimizes the least-
squared error difference between measurements and MoM predictions. All samples are
tested over the entire X-band frequency range (8.2 GHz<f<12.4 GHZ) and the resulting
best fit lossy permittivities catalogued.

Numerical codes were written in MATLAB primarily for platform portability. The
Method of Moments code used was an adaptation of an earlier FORTRAN code
specifically designed for explicit solutions to the problem. Several optimization routines
were investigated and in all cases the global search region confined to physically
realizable systems. The methods were investigated for compatibility with the inversion
routine, fastest rate of convergence, and overall accuracy. For all samples considered the
complexity was generally low enough to preclude the need for a genetic algorithm even
though this appears to be the preferred method for large-scale highly unpredictable
problems and the Gauss-Newton method was selected
The Gauss-Newton method was implemented with an average analysis time of less than
10 minutes per sample. The linear least squares problem exacerbation of the conditioning
of the equations is avoided by using the QR decomposition. This is in contrast to
inverting the explicit matrix, which can cause unnecessary errors to occur.

Robustness measures are included in the method. These measures consist of changing
the algorithm to the Levenberg-Marquardt method when either the step length goes below
- a threshold value (in this implementation 1.e-15) or when the condition number is below
le-10. The condition number is a ratio of the largest singular value to the smallest.

Six different samples were investigated with cross-sectional dimensions of 2.4 cm x
1.029 cm with layer thickness varying from .17 cm to .22 cm. Data sets contain complete
scattering matrices allowing a significant increase in accuracy. Manufacture supplied
material data for the electrical properties of the samples were compared to algorithm
estimations. The results of the investigation show excellent agreement with
manufacture’s information. Possible sources of discrepancies between estimations and
manufacture’s data are likely due to sample construction and placement errors.
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Development of Efficient Finite Element
Modeling Procedures for Stress Analysis
of Wind Tunnel Force Balances

John R. Baker, Ph.D.

Department of Mechanical Engineering
University of Kentucky - Extended Campus Program
Paducah, KY 42002
E-mail: jbaker@engr.uky.edu

Wind tunnel force balances are transducers on which wind tunnel test models are
mounted. The balances are instrumented with strain gages. They are used to measure the
forces and moments acting on a test model during a wind tunnel test. Failure of a force
balance during testing could cause significant damage to the wind tunnel and/or test
model, resulting in high repair or replacement costs. Therefore, it is important that
reasonably accurate testing limits are defined for each force balance to reduce the
likelihood of failure. To determine testing limits, predictions of stresses in the balances
for assumed loads are needed. The standard method for predicting stresses in structures
is finite element analysis. Commercial finite element software is widely used to model
structures and predict deflections and stresses due to assumed loads. However, the force
balances have relatively complex geometries, and previous finite element analysis has
indicated that high stresses may be localized in small features, such as fillets. To
accurately predict stresses in these small features, a highly detailed finite element model
is required. Producing a highly detailed finite element model of a force balance requires
significant up-front modeling effort. Also, even though there have been great increases
in readily available computing power over recent years, obtaining a solution for a typical
force balance with a highly detailed full finite element model, using a sufficiently fine
finite element mesh, pushes the limits on today’s high-end pc’s.

This summer fellowship involved research aimed at developing a better understanding of
the detail required on force balance finite element models, and at reducing the up-front
modeling effort and the computational effort required in analyzing wind tunnel force -
balances. The work is based on the finite element software package, ANSYS. Macros
were written to automate some of the modeling effort for standard geometries. Also,
some initial studies, using the “cut boundary displacement method” were undertaken.
This method involves analyzing detailed “submodels™ of portions of the structure, using
boundary conditions deduced from a solution based on a less-detailed full model of the
entire structure. Also, some mesh convergence studies were performed using submodels
representative of some small features in force balances. The results of the convergence
studies may be helpful as a guide in future analyses in determining the level of detailed
required in modeling force balances.
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Planar Laser Induced Fluorescence (PLIF) Imaging System Development
for Aerothermodynamics Applications

B. Terry Beck, Professor
Department of Mechanical and Nuclear Engineering
Kansas State University
Manhattan, KS 66506
Email: tbeck@ksu.edu

Wind tunnel testing in high-speed flows is an extremely valuable component of
modern aerothermodynamics research. It is not only important as an investigative
tool to further the understanding of complex flow processes in general, but is
especially useful for investigating those flow processes associated with high speed
combustion phenomena. Traditional non-contact techniques such as Laser Doppler
Velocimetry (LDV) and Particle Image Velocimetry (PIV) have long played an
important role in flow diagnostics; however, these techniques require particle
seeding of the flows, which severely limits their application in rapidly accelerating
flows and in high-speed flows involving combustion. Furthermore, in chemically
reacting and combustion flows, there is a need for additional diagnostics capable of
assessing not only velocity fields, but species concentration, temperature, and
pressure as well. '

The objective of this project was to develop a Planar Laser Induced Fluorescence
(PLIF) imaging system for non-intrusive fluid flow measurements. In contrast to
techniques such as LDV, PLIF is a non-coherent laser-based technique, which does
not require particle seeding of the flow. This type of system is capable of
measuring several flow variables including species concentration, temperature, and
pressure. It can provide both visualization as well as quantitative measurements,
and is particularly applicable to a wide range of aerothermodynamics
measurements in high-speed compressible flows associated with combustion.
Initially the system will be demonstrated on a simple flame jet flow utilizing OH
fluorescence. A portable system of this type is also under development, and will
soon use fluorescence of NO to support on going high-speed wind tunnel flow
research investigations.
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A Theoretical Review of Flight Training: An Examination of How Pilots Might be More Effectively
Transitioned into the SATS Era

John E. Bertrand, Ph.D.
Department of Aerospace
Middle Tennessee State University
Murfreesboro, Tennessee 37132

jbertran@mitsu.edu

General aviation posts greater numbers of aircraft and flights each year. There are about five times as many GA aircraft as airliners,
which post about 1.5 times the flight hours per year. The return of single engine production in 1997 and the rise of fractional ownership of
mainly turbine aircraft have both led to the increases in number of units and the number of flight hours.

However, while numbers are increasing, flying these aircraft has not changed much qualitatively. For the most part, these aircraft fly
in the national airspace system that we have had since the 1950’s, using much the same equipment with the exception of GPS, and utilizing pretty
much the same procedures. This has led in turn to some enviable outcomes. Turbine GA operations have accident rates that are comparable to
the airlines; that is, a safety record that is better than any other form of transport in history. Piston operations do not post safety rates that are as
good as turbine operations, but they are improving and are very good nonetheless.

But times are changing. It seems clear that new initiatives and new technologies will overtake us in the near term future, particularly
the extended use of GPS, synthetic vision, other cockpit displays, and on-board real time information, particularly traffic and weather
information. Technologies are now being tested which will pretty much obviate many if not most of the basic assumptions of today’s flying. IFR
on-route, precision versus non-precision approaches, airways, on-route control, weather reporting, flight service stations, Flightwatch, HIWAS,
and non-towered IFR operations are all examples of elements of the present system which will be eliminated or altered beyond recognition as a
result of technologies now being tested and marketed. It is unclear how the scope and sequence of events will unfold, but it is clear that things
will change markedly whether government, training institutions, and other stakeholders are ready or not.

Experience with GPS should provide government, training institutions, regulatory bodies, the industry, and aircraft owners with a
cautionary tale. With new technologies just over the horizon, we cannot afford another chaotic set of events. GPS was redundant to existing
navigational systems. If it was utilized badly, there was always other information readily available in the cockpit. The same cannot be said of
synthetic vision, for example. It seems unlikely that planes will be built which display SV'S and “steam gauges” side by side. What, after all,
would be the point. Failure to train appropriately in the use of new systems will inevitably lead to chaotic events in the air transport system, not
just momentary confusion on individual flight decks.

However, how should that training be managed, and what should it contain? Simply jury-rigging existent training has been the answer
in the past, but that will certainly be insufficient for systems now in the pipeline. The basic experience requirement for a private license is still 40
hours for most Part 61 students, for example. However, since the 1960s, the knowledge and skills necessary to fly within the national airspace
system have increased by many multiples. The likelihood of starting from scratch and passing a practical test with 40 hours logged today is very
small. Experience would indicate the average is more like 55. What students are expected to be able to know and do has accreted similar to the
formation of stalactites in caves, one drip at a time, but will this incremental approach to training be sufficient in the event of an order of
magnitude change in equipment, such as with SATS technology?

Pretending a new technology does not exist and letting pilots get their training from manufacturers and each other may have worked
somehow for GPS, since it was redundant to other systems, but it seems unlikely to be sufficient for the future. In order to avoid undesirable
events, it is in the interests of stakeholders to be very intentional about how new technologies are introduced into the national airspace system and
how they will interact with each other. Several initiatives in this regard are in progress, most notably the SATS program now in progress at
NASA Langley. As researchers, particularly SATS personnel, discover how best to combine new hardware and use the cockpit of tomorrow, it is
obvious that training must be addressed. One aspect of that examination of training is the purpose of this paper.

When a system is faced with the prospect of imminent, radical change, it is obvious that the system will profit most if change can also
be managed to the greatest extent possible and concurrent dislocations minimized to the greatest extent possible. This is a powerful argument
against the notion of “business as usual”; that is, against the notion of incremental systemic reaction of “tinkering’. If our ability to react to
imminent technologies now being tested is based therefore on our present training system, it is likely that the outcomes will be extremely
undesirable.

New ideas about methodologies are needed, but what form shall they take? If the old system is obsolete, so may be the assumptions
on which it rests. Obviously, it would be profitable to examine these assumptions and see if they can continue to serve or if a new set of guiding
principles should inform the curriculum development and scope and sequence of training for the future.

The most basic question concerning all instruction is this. What is the most informed set of principles applicable to the purpose at
hand on how people learn best? Or to put it another way...do people learn to fly and use the national airspace system because of what trainers do
or in spite of it? Can training be constructed that takes advantage of current learning theory?

A related question is what is the most critical element that training is designed to develop; that is, what is the most central issue
contained in training? The answer form most authorities appears to be that the central issue is the development of those mental processes which
lead to situational awareness and good decisions which reflect good judgement (cites needed here). A third lens through which to view this
problem is that of good practitioners. A third question is whether the best instructors have any “received wisdom” that might inform training in a
new era.

Each of these is only a way to view an aspect of the problem. The first two are more or less academic and lend themselves to
literature reviews. The last is rooted in the real world and lends itself to an interview study. This is an attempt to meld theory and practice. This
is, to what extent do academic conceptions of these issues find congruence with real world experience among the most informed practitioners?

This study reviewed the scholarly and more commonly available literature to answer the first two questions and conducted an
interview study with very experienced flight instructors. The outcomes of these analyses resulted in a number of recommendations intended to
address the general research questions.
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Dynamic testing of Gossamer structures is inherently difficult. Because they are low-mass,
flexible structures non-contact measurement techniques must be employed. Techniques must be
developed employing both mature and emerging technologies for both ground and on-orbit
testing of large Gossamer structures. Two techniques that are suitable for dynamic testing of
large, low mass, flexible structures are laser vibrometry and videogrammetry. The goal of this
research was to compare laser vibrometry and videogrammetry for measuring flexible membrane
structures. The test article for this study was one quadrant of a four quadrant, 2 m solar sail
model. The two objectives were to 1) compare videogrammetry and laser vibrometry data
obtained using a membrane structure subjected to a sinusoidal input and 2) determine if accurate
mode shapes could be determined from displacement data obtained using videogrammetry.

Laser vibrometry is considered the “Gold Standard” for structural vibration testing, while
videogrammetry is a relatively new non-contact measurement technology. A laser vibrometer
measures the component of surface velocity in the direction of the laser beam. Laser vibrometry
is a costly technology. Single point units start at $20,000, while scanning units cost between
$150,000-$200,000. Because of the cost involved in acquiring a vibrometer it is desirable to find
less expensive, acceptable alternatives. It is also often desirable to measure more than one degree
of freedom at each point and measure all points simultaneously. Videogrammetry offers these
advantages at a lower cost. Videogrammetry is based on photogrammetry. Photogrammetry is
the science of constructing a 3-D model from a set of 2-D images. Videogrammetry uses a
sequence of images to obtain the static shape of a structure at discrete times, which allows the
characterization of the dynamic behavior. Each image set, or epoch, is used to create a 3-D
model. The models are sequenced to produce a time history of the displacement of the imaged
surface. Using either fixed or projected targets, videogrammetry allows rapid data collection
over an entire surface.

Using two scientific cameras with 1008 x 1018 pixel resolution sampling at 15 frames per
second, 384 frames were acquired of a vibrating membrane. Five modal frequencies between
1.65 and 4.75 Hz were identified. The mode shapes at the five frequencies, 1.66, 2.68, 3.47, 3.62
and 4.51 Hz, were compared with those obtained using a scanning laser vibrometer. Only the
first mode had a Modal Assurance Criteria (MAC) number greater than 0.9 indicating the mode
shape was the same as that obtained with the vibrometer. Modes at 2.68 and 3.47 Hz had MAC
numbers of 0.76 and 0.78 respectively. Above 3.47 Hz there was poor agreement between the
two measurement techniques. The differences between the mode shapes may have been due to
the limited number of frames acquired. The outcome of this study indicates that videogrammetry
has the potential to be a useful tool for modal identification of membrane structures, but further
development of the technology is necessary.
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Presentation of weather information is critically important to pilots, because inclement
weather may reduce visibility, interfere with air-to-ground communications, interference
with onboard display functions, and degrade aircraft aerodynamics. Therefore, it is
important to display up-to-date weather information frequently and intuitively. The
current research focuses on two aspects of weather display: the combination of onboard
and NEXRAD weather information, and the display of weather related turbulence
information.

Traditional on-board weather systems offer pilots the opportunity to obtain only tactical
weather state information that is not updated frequently. NEXRAD weather systems
promise access to more frequent and detailed weather information, enabling strategic
decision making. In the first experiment, we assess whether flight crews might benefit
from the combination of NEXRAD and onboard weather displays. Ten pilot/copilot
flight crews will fly a simulated flight path encountering severe weather along the way.
Half of the flight crews will view combined weather information; the other half will have
only on-board radar available. All flight crews will experience weather information
update rates at various frequencies. Dependent measures will include speed and accuracy
of flight rerouting decisions, flight path analyses, content analyses of flight crew-ATC
communications, estimates of pilot situation awareness and cognitive workload, and pilot
acceptance of the displays. We expect that flight crews will show a subjective preference
for NEXRAD information, but may suffer increased workload with such information. In
addition, we expect to quantify significant workload and flight performance benefits from
more frequent weather information updates.

In the second experiment, we plan to investigate the feasibility of displaying weather
related turbulence information in the cockpit. Although clear air and wake turbulence are
difficult to predict, storm related turbulence might be inferred from weather elements
such as convective patterns or rain intensity. Industrial partners, in cooperation with
NASA, have created a prototype turbulence display. This display allows pilots to
visualize approaching weather cells and associated turbulence. When a turbulence
encounter is imminent, display information may be accompanied by an auditory and
visual alarm signal. In the current research, twelve pilot/copilot flight crews will fly a
predetermined route in a high-fidelity B-757 simulator. While doing so, they will
encounter simulated turbulence, shown on the display. Pilots will be presented either
standard weather information with no auditory and visual alarm signal, or weather
information accompanied by a visual and auditory alarm. The speed and accuracy of
subsequent pilot reactions will be examined. Also, measures of mental workload,
situation awareness and alarm trust will be gathered.
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The primary research objective was to develop new operational concepts in which pilots could
apply NASA-developed technologies to maintain safe separation distances from other aircraft
during multiple, simultaneous instrument approaches and departures in instrument
meteorological conditions (IMC) at airports without control towers or radar service. These
concepts were developed in support of the Small Aircraft Transportation System (SATS)
program.

Today, air traffic control (ATC) insures aircraft remain separated in IMC. ATC primarily uses
radar to achieve separation. If aircraft are below or beyond radar coverage, then restrictive
procedural separation is applied. Procedural separation allows only one aircraft at a time to
operate in the airspace around an airport. This restriction is referred to as the one-in-one-out
paradigm. While this current paradigm results in safe operations, it results in low volume
operations at non-towered, non-radar airports.

A SATS program operating capability to be demonstrated is high volume operations (HVO) by
general aviation aircraft in near all-weather conditions at over 5,000 small, non-towered, non-
radar ,public-use airports in the U.S. HVO requires pilots to self separate. Self separate means
the pilot, not ATC, is responsible for separating his/her own aircraft from nearby aircraft even in
weather conditions that prevent the pilot from seeing other aircraft, i.e., IMC. NASA has
developed technologies that enable pilots to self separate in IMC, e.g., a Cockpit Display of
Traffic Information (CDTI) with conflict detection and alerting tools and a ground-based airport
traffic sequencer.

Detailed operational concepts and pilot procedures were developed to enable pilots to employ
NASA’s self-separation technologies. Self separation criteria were derived from radar separation
precedents. Rules of the air were developed by examining and modifying appropriate existing
rules. Technology-enabled new rules were also developed. Three new operational concepts based
on Terminal Arrival Area (TAA) Design Criteria (DOT/FAA Order 8260.45A) were developed
and examined in detail. Specific pilot operating procedures were developed for each concept.
CDT]I, airport traffic sequencer, and simulation capabilities were identified. The concepts and
operating procedures were scenario-tested for feasibility. The research suggested all three
concepts were feasible but at varying pilot workloads and for varying aircraft numbers. Research
questions and a test matrix were proposed for additional research in batch and pilot-in-the-loop
simulation experiments.
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The development of a mission plan for a facility requires direct insight and planning
frem facility management. Accurate communication must occur between the
person(s) developing the mission plan and the facility for which it is being
developed. The facility in question for the work conducted during the summer of
2002 was the White Sands Test Facility (WSTF) located in southern New Mexico.
This NASA facility must develop an on-line mission plan that will direct and assist
personnel regarding the WSTF mission and goals. The mission plan states the
mission, goals and purpose of the facility.

The mission plan included other areas of concern that are near the site and these
areas were the Holloman Air Force Base, Sevilleta Wildlife Refuge, and the White
Sands National Park. Raw data was obtained from these facilities and they were
incorporated into the dots, polygons, and lines that make up the maps for the
general area. The purpose of the on-line mission plan was to develop an on-line
website for personnel working within the facility so that they may easily reference
current facility issues.

Software utilized for this work is as follows: ArcMap, ArcCatalog, ArcIMS and
other ESRI software. Different software is currently utilized by the GIS industry,
and this software was -available from the NASA GIS laboratory. This on-line
website will allow personnel of the WSTF to become intimately acquainted with
their facility geospatially, making this document a living document that will
continally be upgraded and the maps generated will also serve to show locations of
important attributes found at these facilities.
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In support of NASA’s vision to inspire the next generation of explorers, the PathFinder Project
created a course designed to encourage and motivate minority students, particularly Native
American students, to pursue degrees beyond the community college level in the fields of
mathematics, science, engineering and technology. The course curriculum makes significant use of
NASA distance learning resources, as well as other related NASA education resources.

Minority students, particularly Native American students, often enroll in the community college
with the belief that all that they want to gain from their educational experiences are the knowledge
and skills necessary to pass the required coursework for a certificate or associate degree which will
allow them to obtain employment. Often, they have not been given the opportunity to see
themselves as intelligent, desirable learners with great potential to succeed in academic settings
beyond the community college level in pursuit of scientific and technical careers.

PathFinder presents students with an interesting and motivational look at how the mathematics,
science, and technology that they will be learning in their coursework connect with the
mathematics, science and technology used at NASA Centers every day. Students have the
opportunity to interact with real NASA scientists, engineers, and technicians using NASA’s
distance education video-conferencing capabilities. Additional NASA internet resources are used to
motivate students to explore their academic and career interests and potential and to set into motion
the actions necessary to achieve their goals.

The valuable success skills of risk-taking, visualization and affirmation, proactive living, mission
statement writing, goal setting, personal and time management, goal attainment, synergy, valuing
diversity, and mental, physical, emotional and spiritual renewal are introduced through guided
discussion based on the book, The Seven Habits of Highly Effective People by Dr. Stephen Covey.
Discovery worksheets and journal responses to topics based on the reading of Native American
traditional stories presented in the textbook: The Tiny Warrior: A Path to Personal Discovery and
Achievement by Native American author and motivational speaker, D. J. Vanas, allow students to
reflect on how the discussion topics can be immediately applied in their lives to enhance their
personal growth and achievement.

In order for the scope of the PathFinder Project to extend beyond the home institution of the course
creator, project extensions are expected which include presentations at professional conferences
with complete course master packets distributed to interested institutions. Packets include disks
with a sample of each document necessary to advertise, teach and assess the course, as well as
complete instructor notes which give a step-by-step lesson plan for each class session. NASA video
tapes, technology instructions and a course textbook are also included.
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Definition of a design problem often involves uncertainties in various issues, leading to
uncertainties in space vehicle structure design, which in turn leads to safety. Involving a
safety factor or taking into account the reliability of design often addresses the safety
issue in design. Reliability is measured by a probabilistic approach, which involves
quantification of all input data, plant model, and output in a statistical manner. Statistical
procedures are required to take the plant model and the input data to produce a
probabilistic output. Probabilistic approach has been given great importance by the
aerospace community, which developed an extensive database that helps in determination
of launch vehicle control and dynamic responses and loads. This kind of approach is best
utilized as a design tool that identifies sensitivities of the problem parameters.

This study deals with various probabilistic approaches used to solve different problems
under uncertainty. Ryan and Townsend’s proposal to combine the probabilistic approach
and safety factor approach to solve the problem of design uncertainty in aeronautical and
space applications, Arbocz proposal for a more complete probabilistic criterion for design
of shells that are widely used as structural elements in space applications and Hilton’s
development an analytical method for designing structures having a known probability of
failure so that the overall weight is least under combined loads have been prominently
discussed in the article. Kirby’s Technology Identification, Evaluation and Selection
(TIES) method, which accounts for technological uncertainty by including a forecasting
environment in the design method, and Eric, Pratt and Whitney’s “Box-Behnken Matrix
method” which helps in integrating a probabilistic design within an organization's design
system have also been discussed in comparison with a few other methods. Further,
various recommendations involving different strategies, studies and training are
suggested for future development and application of these approaches. The study even
discusses about a proposal to create a new algorithm that will be adapted specifically for
the robust design task. The algorithm will approximate the Hessian matrices of the
objective and constraints using the Broyden-Fletcher-Goldfard-Shanno (BFGS) update
formula, as the algorithm moves towards the nominal optimum. The second derivative
information will then be used to perform robustness calculations at no additional cost in
terms of functional calls. The results of this method are compared with another robust
optimal design procedure in terms of efficiency and accuracy.
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Acoustical studies of atmospheric events such as convective storms, shear-induced and
clear air turbulence, acoustic gravity waves and microburst are strong emitters of
infrasound. Atmospheric infrasound represents sound waves in the .5 — 20 Hz range.
Other sources of infrasonic signals, considered noise, that can obscure the above
atmospheric events can be created by the ramping up of jet engines, wind blowing over
very large structures (buildings, bridges and mountains) and space shuttle launchings.
The project consist of developing advanced digital signal processing methods to locate
and identify sources of infrasonic acoustic activity. The infrasonic source can be
characterized as being turbulent and therefore has a unique spectral and statistical
characterization for which we plan to exploit.

The location of infrasonic acoustic activity is accomplished by array signal processing
methods. Array signal processing utilizes an array of sensors to do spatial-temporal
filtering on incoming signals. Presently, time delay estimation is used to determine the
signal source elevation and azimuth. This method is best for a single signal that is highly
correlated. To overcome this limitation two methods were investigated: blind source
separation (BSS) and direction of arrival (DOA). Blind source separation represents a
process for separating out spatially different signals given that only mixed signals at the
sensors are available. After separating the different signals and noise using BSS, then
time delay estimation is performed on each signal to determine location. Independent
component analysis is the BSS method chosen and is based on using higher order
statistics for identifying the mixing parameter. An additional of result of BSS is an
approximation of the number of separate signals that exist. The DOA methods determine
the source location based on decomposing the statistical expectation of the data from the
array of sensors. The methods are based on spectral or parametric procedures and both
can locate multiple sources that are spatially very close.

This work is in support of the C and I research “Infrasonic Detection of Severe Storm and
Clear Air Turbulence (Climate).”
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Signal processing is applied to a set of acoustic data recorded by a directional microphone array
placed on the landing path of airplanes, in an exploratory effort to detect ground based wake
vortices. The successful detection and tracking such chaotic air phenomenon could help improve
safety and increase capacity during bad weather operations at airports with closely spaced
runways. Air traffic controllers currently separate aircraft as much as 6 miles to allow wake
turbulence to dissipate, based on a worst-case scenario.

A wake vortex is a turbulent air phenomenon generated by aircraft in flight. Its detection,
classification, localization and tracking can be extended to various natural meteorological and
man-made atmospheric anomalies that pose hazards to commercial and general aviation. These
aviation hazards include clear air turbulence, severe wind gusting along mountainous airstrip
approaches, downdrafts producing windshears and microbursts, tornadoes, and mountain wind
rotor, all of which are naturally occurring meteorological phenomena.

This work is based on the hypothesis that turbulence created in the wake a flying aircraft creates a
sound that has a statistically consistent signature. There are theoretical reasons and experimental
evidence to show that the acoustic signature would be subsonic, however some reports suggest
frequency concentrations around 200 Hz. There is speculation, as well, that there may not be a
reliably detectable acoustic signature corresponding to this non-linear air phenomenon.

The purpose of this work is to perform a variety of signal processing techniques and report the
findings for verification. Data provided was recorded by equidistant five rows of 2 microphones.
Cross covariance and beam forming methods are used to remove uncorrelated recordings and
time-align the data from the 10 channels and produce one time series. The data sequence is
initially analyzed in windows corresponding to 0.4 seconds (10000 samples at 25 KHz.). The
reason for the choice is to make the window wide enough to contain two cycles of a 5 Hz. wave
in case the vortex frequency concentration were that low. The Fourier transform of each window
shows much harmonically related spectral resonance lines which are assumed to be interference.
The data are also put through a maximally decimated bank of orthogonal wavelet filters, denoised
using statistically chosen thresholds, reconstructed and Fourier analyzed. The purpose for using
the filter banks is their ability to divide the spectral band into octave spaced filters so that there is
more detailing at the low frequency range than in high frequencies. It is well known that energy
normalized wavelet filter banks act as a whitener for 1/f type signals. We show that the data in
each channel can be reliably modeled as 1/f type. This implies that the detection of a
hypothesized signature signal can be done optimally without requiring computationally
expensive eigen-analysis methods. It also suggests that wav<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>